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SPECIFICATION 

1 . Title of the Invention 

BALLOON AND BALLOON CATHETER 

2. Claims 

i-antgoS^^ 
^opha|s^^^ 

subjected^ " deSCnbed ^ My ° f CkimS 1 " ^ ^ s m me piastre is 

member ^0-100^°" " d6SCribed * ° f QaimS 1 """^ 4 ' «« thickness of said thin 

inside ^^^dS£^j?siSMr t 'r st , a w b ,°i y ha ™ g a ,um - 

(7) The balloon catheter as detribeTin Qato6 wtSfiffb u ,s i ,nked ,0 said lumen - 
inserted into said lumen the distal end oorri™ of ii wherem said balloon catheter comprises a core 
core, and the base ad^^^^^S^i'X '° ? ^ ^ If*" 

(8) The balloon catheter a* deirib^ f„ , r ■ ■ e J ld P ortIon of ^ tubular body, 
lumen inside thereof bed m C ' aim 7 > whereln said core is » h*"^ core having a 
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3. Detailed Description of the Invention 

<Field of Industrial Utilization> 

<Prior Art Technology> 

C ' rCUlatl0n de,aChment diffiCUlt * hea " Mure after heaLurgery.Sow 
inserted iiteilSrf^ * SUrgiral insertion method ™ wh ' ch *<= ^*eter was 

teSHS 

h*nn ,w T Cathet6r f ° r SUch an IABP was disclosed, for example, in US PatenM 327 709 This 
assuming?™^^ " baU °° n 15 Shrmk mi ™" a ™" d ** "to, 

ri,^ 'i ? °? n haS ^.composed °n a thin member consisting of polyolefms pdwfterf 

Moreover, if the iameter of the balloon-attached portion is large there is Pa risk of {Shall,,™ 
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<Problems Addressed by the Present Invention> 

technolo^andT^irnh^T ™ Sloped to resolve the above-described problems of the conventional 
KSwdSS and xcll mven ^ I ?° ^ * balloon and a balloon catheter that can 

^^^^S^^T^ bl °° d C ° m P atlblht ^ whlle guaranteeing sufficient flexibility, strength, 

<Means to Resolve the Problems> 

Ju^ST^ -° bje f ■ ? a u ttained by , the present invention described in the following clauses ( IUB) 

ZpTbHtty ^ PlaSt ' C nl m ° Uter layer com P os<;d of "» ™<™1 havta^Tood 

subjected* SSdSr 35 m ^ ° f ClaUS6S (0 (3)> Wh6rein ^ CryStalline piaStic is 

member ksJ^nT deSCribed m ° f C ' aUSeS (1) wherein *ickness of said thin 

core, ^^"dpjatwn of said balloon is secured .0 the distal end portion oF aid tutato body 
lumen ins^e hereof " " " ^ 0) ' ^ COre is a core ha ™S » 



<Operation> 



1™., • ac f ordance the present invention, the balloon is composed of a thin member comnrisine at 
fe™ la y er co^Btingof a crystalline plastic and an outer layer consisting c^TnScrZe a? 
^n^ l00d fr mpa i lb ' 1,ty ' P ei ?§ re ' even ^"Sh the thickness thereof is less than that of LwSal 
exceS stance 8 ™ * obtained. Moreover, the tltoon has 

h»ll«nn A S k reSU 'i' in , bal, ° 0n cathe ters, and in intraaortic balloon catheters, in particular, wrappina of the 

matenalSS^^^^ 

<Stmcture of the Invention> 

1, • u ? e u kll ? n a ? d balloon cathe ter in accordance with the present invention will be described 
herembelow based on the preferred embodiments thereof illustrated by the 

to the rJ t! S t ?u rt u i 1 ° ngltU i maI S6CtionaI View bating an example of the c^nWation relating 
Z^^J^^t™ CathetSr m aCC ° rdanCe * the ™ ™ln«on » en*]^^ 
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As shown in the figures, an intraaortic balloon catheter 1 (also simply called a balloon catheter 
^SfflcSCT ° f ' ^ b ° dy 2 ' a baI1 °° n 3 m aCCOTdanCe ^^^XTcorc 
0 ^ T ? iS ba ^ n t catneter I s de fnbed below more specifically. Thus, the balloon catheter 1 with the 
n ^tT ! IG , J ' c ? mpn 5 eS thx mbular hod y 2 and the core 4, which passes inside a lumen 9 formed 

toSTlShS^? "Sf k S 3 dlS i al ^ P ° r i 10n ° f ball00n 3 flXed t0 the di * tal ™ d thereof - The tubuTa? ' 
body hub 6 is fixed to the base end portion of the tubular body 2. A core hub 7 is fixed to the base end 
portion of the core 4 The branched hub 10 is composed of the tubular body hut 6 fee cSre hSb 7 
Furthermore a distal end member 5 is attached to the distal end of the core 4. The distal end porfon of the 
e^no^ 

cwh i 11 Purred that a material with certain elasticity be used for the tubular body 2. Examples of 

statural materials include thermoplastic resins such as polyolefms (e.g. polyethylene P o ™SpWene 

ethylene-propylene copolymer, and ethylene-vinyl acetate copolymer* polyky^ 

elastomers and polyurethanes, silicone rubber, latex rubber, and the like Among thos?mto2TSe 

above-mentioned thermoplastic resins are preferred, and polyolefms are especially -p«fSd 

e t»i«i ThP °? ma * en ? ls sultable for *e core 4 include stainless steel (preferably high-tensile 

SSSLS^T^^ Pian ° ^ (preferab1 ^ P iano wire P Iated with nickel or chnffix « 

to 58 at V rf ^ S T re J aStiC metal materials su ch as Ti - Ni alloys with an Ni content ratio of 49 

M ! An\ v° yS Wlth 2 Zn COntent ratl ° of 3S. 5 to 41 .5 wt.%, Cu - Zn - X alloys (X = Be Si Sn 

at V t nitt n X C °w Iat n° ° f l to 10 Wt ' % ' and Ni ~ A1 aI1 °^ with an Al conten ratio of 36 38 ' 
at. A be used as the superelastic alloys. Especially preferred among them are the aforesaid Ti - Ni alloys 

nr^ a- ^ ' 1 r 5 mf T Cm l 1 5? nber < not shown in the may be provided at the portion 

h£S&S 6nd ° f the , ^ l hod y 2 of the ™ re 4 (this portion will be referred to 

herembelow as a protruding portion) with the object of preventing the core 4 from bending A coil snirallv 
wound around the outer periphery of the core 4 can be used as the reinforcing member s Referred hat a 
metal material with the aforesaid formability be used as the structural inaterllXTefore P 

the balln^lltlT rf 1 ^ 61 5 flXed t0 the f i5 i al end ° f the core 4 fonctions as an induction portion of 
the balloon catheter 1 Furthermore, it is provided so that the distal end portion of the balloon catheter 1 

dSafenS Z ° ?* ^ d ™ g inSertl0n int0 the blood ve ssds Accordingly^ tlie 

distal end of the distal end member 5 is a hemisphere and has a curved shape 

f ^ ^^fP^^fdthat a material with certain elasticity be used for the distal end member 5 Examples 
of structural materials include thermoplastic resins such as polyolefms (e.g. pol^Me^ol^mS 
e&eT" P f n ? ^ eth y len u e " vi ^ acetate copolymer) pol^inyl chlor?de P poTyarSde ' 

elastomers and polyurethanes, silicone rubber, latex rubber and the like Among those materials mT 
above-mentioned thermoplastic resins are preferred ' 

described F bfnoon T' * * ^ ^ member 5 haS excellent adhesion t0 the below " 

Because the distal end member 5 also represents the distal end portion of balloon catheter 1 it k 
preferred that the position thereof be easily detectable by X ray observations For ttopZSe^a^tef 
member composed of a Pt or Pt alloy, WoraW alloy, Ag or aAg alloy m^tetS^^te^ end 
member 5, or a metal powder may be admixed thereto 

thereof iSS" 3 ^ ™ C0 J d ™ c ™ ith the Present invention is a balloon that can be expanded (volume 
thereof is enlarged) or contracted (volume thereof is reduced) under the effect of changes in the internal 

InTc WH^ 15 °/ a tU u be (StmCtUral eXample Sh0 ™ * FI G- 1) With o«S^ilSdSr 

end closed or m the : form of a tube m which both ends are open (structural example shown in FIG 2) 
r + u ? balloon 3 is fit so as to enclose the outer periphery of the protruding portion of the core 4 

asTu^sIsSJ in wh S it?^" 1 ? a blood vessel, theLloon a'iS to^aJd 

assumes a state m which it is wrapped around the outer surface of the core 4 (wrapped state) 
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S oSbStdy 2 &e baI1 °° n 3 15 ^ fOT eXam " ,e > * or toion to the distal end 

v,a a di-id'Sl&^^^b^, 3 j S H 1f d '° tte lum f n 9 fo rmed mside the tubular body 2 
the drive fluid taSto y te^? nd ' S P ° Ured mt ° * e ba,loon 3 ™ tte "»» » or 

pre8Pribed < te^T&^SS^ ,te ba "° 0n 3 ** has be » * the 

A gas or a S may be Sas the dr^e S S"™^ P T ping Wood in a Dulsatil « manner - 

The corehufy^d Ae'robX Sdvtab 6 Zf 2" "l"" to *• b ^ «* of the core 4. 

hubTcanbero^wht™ 

the core 4 also rotates following the lottSKtffifc the I ebet « een - Iri *is case, because 
the outer periphery of core 4 during wrapping ?. the balloon 3 can be easily wrapped around 

s^cnua/SrsTncSe ItaS^^SMliS the »re 40. Examples of 

rubber, UtexffifSe I&e ethylene - tetrafluoroet Mene copolymer, polyurethanes, silicone 

materials such as Ti - Ni allovs with 7 N, lit T i?n preferred examples of superelastic metal 
ratio of 38.5 to 41.5 ^K xX x Te 1 Sn°^ fnd ^ ~ ^ l0yS With a Z " COntent 
wt.%, and Ni - Al alloys with an Al content ratio of 36 toSs^/ k 5 } £ X C ° ntent ratio of 1 t0 10 
Especially preferred among them^eTe S&^S^ " " 8UpCrel88tiC ^ 
the proJ^^n ^^^T^^ Arcing member may be provided at 

The branched hub 10 is composed of a tubular body hub 6 and a tubular core hub 13. 
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The tubular core hub 13 is fixed to the rear end of the tubular core 40, and an onenine 12 
FuXrT^ T 1 * JTA 1 1 ^ ated inside ^ tubular core 40 is provided at the reTr end teeof. 
Further, the tubular core hub 13 and the tubular body hub 6 may be secured, or they may be also 
constructed so that the tubular core hub 13 can be rotated as described hereinabove In this ca e because 
the tubular core 4 also rotates following the rotation of the tubular core hub 1 3 ° the baUoon 3 ^can be tasilv 
wrapped around the outer periphery of the tubular core 4 during wrapping 7 
shown inTa e We re i ferTed dlmenSi ° nS ° f VanOUS parts of the above-described balloon catheter 1 and 1' are 



Table 1 



Total length of tubular body 2 



Outer diameter of tubular body 2 



Thickness of outer body 2 



Total length of core 4 



Outer diameter of core 4 



Total length of tubular core 40 



Outer diameter of tubular core 40 



Thickness of tubular core 40 



For adults (mm) 



400-600 
(450-525) 



2.0-4.0 
(2.2-3.0) 



0.1-0.4 
(0.2-0.25) 



600-1000 
(700-850) 



0.2-2.0 



600-1000 
(750-850) 



0.4-2.5 
(0.5-1.2) 



0.02-0.2 
(0.05-0.1) 



In the table, values in parentheses indicate the preferred ranges 



For children (mm) 



200-600 
(200-450) 



1.0-3.0 
d-1-2-5) 



0.1-0.4 
(0.15-0.25) 



200-700 
(300-600) 



0.2-2.0 
(0-5-1-5) 



200-700 
(300-600) 



0.4-1.0 
(0.4-0.8) 



0.02-0.2 
(0.05-0.1) 



will be d^i£dS^ f ^ ball °° n 3 US6d ^ ^ ball °° n Cath6ter in accordance with the P^ent invention 
in the fW? enia ^ 6d lon S imdma J se £ tional vie w illustrating the structure of balloon 3. As shown 

m?utol^32 15 C ° mp0Sed 0f a thm member 30 obtaine d ^ laminating an inner layer 31 and 

a crv^m^J^Vru 3 1 ** *V° rti T mainly "sponsible for the strength of balloon 3 and is composed of 
Ste^S^pT]^ P 35 r ^ t0 h6rein iS ' crystallizable P lastic with » 
™tw J he > rySta ll! Z 5 ti ?S de &J:e of a crystalline plastic can be measured, for example, by an X-ray 
method, density method, IR method, nuclear magnetic resonance method, and the like 

«,„ «w Ciy ? a f Pla f ?, 13 US ^ d f ° r the inner ]ayer 3 1 because a thin inner la yer 3 1 with high strength 
can be obtained if the crystalline plastic is subjected to stretching au^m 

that tWc 3?™?"' the below-described crystalline plastic element may be used as is, but it is preferred 
that this elemen be used after stretching (for example, after being subjected to stretch blow molding). 
hWrfi™ fwfc 0 f T? ?f taIlme P a f tics include cr y stalli ne polyesters (such as polyethylene 
^^^^k^ 1 ^ ter fP hthalate ( p BT), polyethylene isophthalate and copolymers thereof), 
polyarnldes: P ° lyethylen6 ' P^^Py^e, and the like. The especially preferred among them are PET and 

of an ,}Jf^^ T - la f 1 32 uf P ? ti ° n res P° nsibIe f or flexibility of the balloon 3 and is composed 

of an elastic material having blood compatibility. The elastic material having blood compatibility as 
referred to herein is an elastic material that has a high resistance to adhesion of proteins or thrombocytes 

rnduced by the addition of an additive. Therefore, if such a material is used for the outer layer 32 
coagulation of blood is hindered and damage of the inner membrane of blood vessels is prevented when the 
material is brought into contact with the blood vessels. pievcmea wnen me 



-476- 



Patent Application Laid-Open No. H4- 144572 (7) 

«iit^«P ^S mplC 5 f f elasti f u materi fls haying blood compatibility include a variety of rubbers such as 
e£tom^ nnlv^ eJ | ^ P ol >T ethane ' Polyamide elastomer, polyester elastomer, polystyrene 
elastomers, polyolefm elastomers, and various other thermoplastic elastomers 
W«,Hin tt ^ tT^'u n ^ omhot ^ materials may be also used, those materials being prepared by 
SSSS^ST g ^ Parm ' P r0Sta § landin ' ^ okinase > ^ alginin derivatives with the 

tw w Furtherm ? re ' amon § th f e el ^stic materials having blood compatibility, antithrombotic polymers 
ftat have a rmcrophase-separated structure, as observed when morphology observations are conducted wkh 
an electron microscope, may be also used as the antithrombotic materially themselves C ° nQUCiea Wim 

bxamples of such antithrombotic polymers that have a microphase -separated structure include 
^s~e U dno^ 

as segmented polyamides (Japanese Patent Applications No. H01-3 14924, H02-74357), and various ester 
no^l er f C ! P °ff SUC ^ as Polyhydroxyethylmethacrylate-polystyrene block copolymer, 

S^^' and exceI1 ent antithrombotic properties, urethanes, amides, and styrenel are 
preferred Furthermore, segmented polyurethanes and segmented polyamides are especially preferred 
S IT w S n re ^ S6d ' ? 6 ^ophase-sepatated structure formed on the surface of the outer layer 
tSomb^ytes) 63 6X0 antithrombotic properties (in particular, suppresses the adhesion of 

herembeloT 1161 "' ^ referenCej P h y gical properties of segmented polyurethanes are presented in Table 2 



Tensile rupture strength 



Table 2 



Tensile modulus at 100% stretching 
Tensile elasticity modulus 



Elongation at rupture 



350 - 500 kgf/Sn7~ 



30- HOtegciT 

1 - 4 kgf/mm z 



300 - 700% 



r^fJv^ °T e ° Uter , layer , 32 0f the ball00n 3 is imposed of an elastic material with blood 
compatibility, m particular, good antithrombotic properties, the adhesion of thrombocytes to the balloon 
can be prevented even in long-term continuous usage of the balloon. Furthermore, because the outer layer 
32 is composed of an elastic material, damage of the inner walls of blood vessels is also prevented 
thr inner w^T' °5 f balloon 3 in accordance with the present invention from a combination of 
£ vSS M^H C ° t ^^ ed °^ a cr y sta11 ^ Plastic and the outer layer 32 composed of an elastic material 
having blood compatibility makes it possible to provide the balloon 3 with strength, endurance and 
baUoom a ' thlGkness 0f the thin member 30 can be less than that of the conventional 

... a The ¥ r M er ?2 dimensions of various P ar ts of the balloon 3 used in the intraaortic balloon catheter 
are snown m 1 able 3 below. 



Balloon capacity 



Total length of the balloon 



Maximum outer diameter during expansion 



Thickness of the inner layer 



Thickness of the outer layer 



Thickness of the thin member 



Table 3 

For adults (mm) 



20-40 mL 



180-250 mm 
(200-260 mm) 



12-17 mm 
(15-16 mm) 



10-90 um 
(10-50 urn) 



10-90 um 
(30-70 um) 



30-100 um 
(50-80 um) 



In the table, values in parentheses indicate the preferred ranges, 



For children (mm) 



1-10 mL 



60-200 mm 
(80-150 mm) 



4-12 mm 
(4-10 mm) 



10-90 um 
(10-50 Mm) 



10-90 um 
(30-70 um) 



30-100 um 
(50-80 um) 
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An example of the method for the manufacture of such balloon 3 is described below. 

(1) First, the inner layer 3 1 is formed, for example, by a stretch blow molding and then a melt or 

laver^l SZET ^ °^ ^ ^ " ^ t0 adhere t0 the ^ ™^ZiZt 

layer 3 1 , for example, by application, spraying or dipping. The outer layer 32 is then formed by drying. 

insert mofdin^pVoTess ^ ^ 32 "* ^ integrally formed by a tw °- color moldin § or 

ni , H - ft P) Th f ™ " k K r 31 an ^ [? ute f layer 32 are Pre-molded into a two-layer tube, and then blow 
molding is conducted while stretching the tube in the lengthwise direction, to mold the layers integrally 
Tn „ ar ri i ' I m / CCOrda "? e , with the P resent Mention can be manufactured m an easy manner 
^ particular as m the manufacture of balloons of the conventional single-layer configuration the us™ 

S 3 m0ld d r n § dl PP m S pf the solution of the constituent material of the balloon become™ 
unnecessary^ (The inner layer 3 1 , which is manufactured in advance, serves as a mold.) Therefore the 

?,ZT° nS ° f PT 7S mg WaX a , nd then meltin S lt out after solidification of the solution become 
unnecessary and the entire manufacturing process is simplified, and the cost is reduced 

inner lavfi^JS^ 5 a ? COrdance with the P resent invention may have at least the aforesaid 

mner layer and outer layer. For example, a laminate comprising three or more layers including the inner 

mner layer 31 and the outer layer 32 or a laminate m which an innermost layer is provided on the inner side 
of the inner layer 3 1 (none of such laminates is shown in the figures) may be also used 
H„ri«„ k ™ ermore > m the example shown in FIG. 1 and FIG. 2, the outer diameter of the balloon 3 
during balloon expansion is almost constant along the longitudinal direction of the balloon but the present 
mvention is not limited to this configuration. Thus, configurations also may be used m Xchl ^he portion 
The 1nn^TT,° Ut ? diamet6r balloon expansion ^ Present in the vicinity of the balloon ceSn 

etS3S^£?? ,0Q, t?■ m *f 1Ch ? 0rti0n With a maximum outer diameter during balloon 
SlT^ ^ C6nter m thS lon § ltudinal direction of the balloon to the distal end side thereof 

m r^^z^ So 0 ? — is sMfted from the ^ 

a^dte addit^ ? I ^ CM ^ m0re reUably P&SSed t0 the peripheral or central Slde 

and the additional circulation effect can be demonstrated more reliably 

Furthermore the usage of the balloon and balloon catheter in accordance with the present 
foffi^iniS^l^ ifT^ Y l0 °l ° ath r ' and th6y Can be als0 used - « ^baCnlheter 

presentintS^S^ 



<Effect of the Invention> 



As described hereinabove, in accordance with the present invention, the flexibility strength and 
endurance of the balloon can be sufficiently ensured and also the balloon i^^S^^Sd 

As a result, when the present invention is applied to intraaortic balloon catheters the balloon 
wrapping can be easily conducted. Moreover, the outer diameter of the balloon ^neTportfon dSfl 

t redUCed " Inaddltl0n > because the outer diameter of the balloon attached^^Sced 

Lertfon tool ™TlT ^ 7?^ the Skin " Als0 > the diameter of ^ ^heafh serving as an 

insertion tool can be decreased. As a result, the load on the patient can be reduced ischemia can be 
prevented, and complications can be avoided. ' lscnemia can De 

w rt a Furt bermore, because the outer layer of the balloon is composed of an elastic material having 

CwiT,^ long-term continuous use thereof, ischemia caused by thrombi separated from the 
balloon can be prevented, and complications can be avoided. 
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4. Brief Description of the Drawings 

FIG. 1 is a partial longitudinal sectional view illustrating an example of the structure of the 
balloon catheter m accordance with the present invention. P structure ot the 

k n ¥ l?\ 2 l - a parti ^ lon S itudili al sectional view illustrating another example of the structure of the 
balloon catheter m accordance with the present invention structure ot me 

with the p^ent 17^^ sectio » al view of the configuration of the balloon in accordance 

[Key] 

1, 1' BALLOON CATHETER 

2 TUBULAR BODY 

3 BALLOON 

30 THIN MEMBER 

31 INNER LAYER 

32 OUTER LAYER 

4 CORE 

40 TUBULAR CORE 

5 DISTAL END MEMBER 

6 TUBULAR BODY HUB 

7 CORE HUB 

8 OPENING 

9 LUMEN 

10 BRANCHED HUB 

1 1 LUMEN 

12 OPENING 

1 3 TUBULAR CORE HUB 



Applicant: Terumo Corp. 

Patent Representative: Yoichi IWAI 
Patent Representative: Tatsuya MASUDA 



[see original for diagrams] 
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original for diagram] 
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